BCR-ABL isoforms associated with intrinsic or acquired resistance to imatinib: more heterogeneous than just ABL kinase domain point mutations?
Imatinib, a small molecule inhibitor of ABL, PDGFR and C-KIT, has revolutionized treatment of chronic myeloid leukaemia (CML). However, resistance to treatment is of increasing importance and often is due to point mutations in the Abl kinase domain (Abl KD). Here, we analysed clinical outcome and mutation status in two independent Nordic populations (n = 77) of imatinib-resistant CML patients. We detected BCR-ABL transcripts containing point mutations of residues in the P-loop, A-loop and other kinase domain residues in 32 patients (42%). In contrast to previous data, mutations in BCR-ABL were as frequently found in patients with primary resistance (56%) as with secondary resistance (53%). No T315I mutations were found in the study cohort. BCR-ABL splice variants were identified in a significant number of our cases (19%): BCR-ABL transcripts of variable length; a variant fusion transcript joining BCR exon 14 sequences to ABL exon 4; partial, in-frame-deletion of exon 4 due to induction of a cryptic splice site by the L248V and finally, alternative splicing of ABL exon 7 sequences. Though the majority of splice variants observed in this study do not encode functional proteins, alternative splicing appears to represent a common phenomenon in the biology of CML. We conclude that Abl KD point mutations represent a major mechanism of imatinib resistance. Other sequence irregularities were also detected, but their significance in conferring resistance is unclear. Diagnostic strategies looking for imatinib-resistant clones should be designed to detect a broader profile of BCR-ABL variants than just point mutations.